Case 4:05-cv-00329-GKF-PJC  Document 2505-5 Filed in USDC ND/OK on 08/20/2009 Page 1 of 45

Second Edition

" s Y E NN
L:ig (b8 7 CARTP220098

CONFIDENTIAL

4:05-cv-00329
Oklahoma Ex. 0801



Case 4:05-cv-00329-GKF-PJC  Document 2505-5 Filed in USDC ND/OK on 08/20/2009 Page 2 of 45

Second
Edition

Doulry
Water
Qualy

Handbook

CONFIDENTIAL CARTP220089



Case 4:05-cv-00329-GKF-PJC  Document 2505-5 Filed in USDC ND/OK on 08/20/2009 Page 3 of 45

POULTRY WATER QUALITY CONSORTIUM
6100 Building, Suite 4300

5720 Uptain Road

Chattanooga, TN 37411

Tel: 423 B55-8470

Fax: 423 855-6607

CONFIDENTIAL CARTP220100



Case 4:05-cv-00329-GKF-PJC  Document 2505-5 Filed in USDC ND/OK on 08/20/2009 Page 4 of 45

PREFACE
Preface to the Setond Edition.
Acknowledgments

WATER QUALITY ISSUES (WQ1)

Introducing the Peolary Industry - Its Environmental
Issnes znd Impacts

Protecting the Environment and Water Quality

What Is Water Quality?

Pounltry Production and Water Quality

Understanding Water Quality Regulaticns

Drinking Water Quality — Protecting Your Birds’
Hedlth and Performance

POULTRY WASTE MANAGEMENT (PWM)
Environmertal Impacts of Poultry Waste
Planning Pedltry Waste Management
Dry Waste Management
Liquid Waste Management .

Composting Waste Products.

Putting Nutrient Management to Work

Economics of Transporting Pouliry Wastes

Feeding Litter to Beef Calttle

Horticultural Uses of Litter

Controlling the Effects of Arnmeonda and Phosphorus

POULTRY MORTALITY MANAGEMENT {(PMM)

An Dverview of Poultry Mortality Management

Burial — A Disposal Method for Dead Birdse

Incineration — A Disposal Method for Dead Birds

Composting — A Disposal Method for Dead Birds

Mortality Composters — Small Bins, Minicomposters
and Packaged Deals

New Takes on the Rendering Process — Refrigeration,
Fermentation, and Acid Preservation

Developing Alternative Markets for Poultry Mortalities
Humane Methads for Dealing with Spent Hens

OTHER ENVIRONMENTAL ISSUES {OEI)
Site 3slection for the Poultry Farmstead
Using Regulations as Management Principles
Ajdr Quality and Its Management
Controlling Oder — Muldtiple Purpose Management
Preventing Fires in Manure/ Litter Storage Structures
Controlling Struvite Buildups
Protection Against Pests, Predators, and Darkling Beetles
Protection Against Pests — Controlling Flies

WQOI/1
WQI /2
WQL /3
WO/ 4
WQI /3

WQL/ 6

PWM /1
PWM /2
PWM /3
PWM / 4
PWM /5
PWM /6
PWM /7
PWM /8
PWM /&
PWM /10

PMM /3
PMM /2
PMM /3
MM /4

PMM /5

PMM / 6
PMM /7
PMM / 8

OEL /1
QFl /2
OEL/3
OFEI/ 4
QEI/5
OEL/6
QEI/7
OFl/ 8

POLLTRY WATER QUALITY HANDBOOK 3

CONFIDENTIAL

CARTP220101



Case 4:05-cv-00329-GKF-PJC  Document 2505-5 Filed in USDC ND/OK on 08/20/2009 Page 5 of 45

ALTERNMNATIVE TECHNOLOGY [AT)
Constructed Wetlands
Using Littey to Gerieraté Heat and Flectricity
Alternative Bedding -+ Select Materials May Have
Hidden Valoes

Phytase Supplements — A Fead Additive That'Is Good

for the Envirpnrnent

RESOURCE INFORMATION (RI)

Poultry Water Quality Consortinm

178, Poulty & Egg Association

LS A Natural Resources Conservation Service

Tennessee Valley Authority

1.5, Environmentat Protection Agency

Directary of Poullry Associations

Other Agendies Supporting the Poultry Industry
USTA Farm Service Agency

USDIA State Cooperative Research, Educafion, and

Extension Service
Directory of State Water Quality Agencies

AT /1
AT/ 2

AT /3

AT/ 4

RI/1
RI/2
RI/3
R/ 4
RI/3
Ri/6
R/ 7

RI/8

4 POULTRY WATER QUALITY HANDBOOK

CONFIDENTIAL

CARTP220102



Case 4:05-cv-00329-GKF-PJC  Document 2505-5 Filed in USDC ND/OK on 08/20/2009 Page 6 of 45

oyl

Preface to the Second Edition

ir, land, &nd water « the environment - is more than the place where we
ive; it is the cornerstone of our quality of life. Every industry, every company,
every individial has a stake in the envirernment.

The pouliry industry recognizes the significance of its stake in the environment
and the importance of conservation. Protecting the eavironment from the unin-
tended consequences of production has always been a concer; the phenomenal
growth and progress of the industry in recent years have made it a pricrity. The
challenges that come with rapid advancement (e.g., new ways of livestock farm-
ing, changing patterns of rural development, water and soil guality) are often too
complex to be solved easily or quickly. The challenges are environmental, eco-
nomic, and social; and they demand cooperation, a free exchange of information,
and access io technologies that.can help us manage and use pouliry by-products as
resources, not as wastes requiring disposal.

I pursuit of this goal, the industry and several government agencies created a
new venture: the Poultry Water Quality Consortivm, to protect natural resources
by promotmg envirorimental management. An interagency/industry agreement
signed in 1991 and renewed in 1996 formally established the consortium, which in-
Cludes the following members:

¥ U.S. Poultry and Bgg Association,

¥ Tennessee Valley Authority,
¥ U.S. Environmental Protection Agericy, and the
¥ USDA Natural Resources Conservation Service.

The Poultry Water Quality Consortium is a cooperative effort to identify and
adopt environmentaily pradent uses of poultry by-products. The first edition of
the Poultry Water Quality Handbool (1994) helped prove the value of teamwork
and the successful ontcomes that can be expected from the combined efforts of
people and organizations, industry and government. No one 1§ excluded from re-
sponsibility, not farmers, service providers, company management, or government
officials.

The second edition of the handbook reflects the progress made in environ-
mental management since the early 1990s, especially in the development of mar-
kets for manure and litter; the diffusion of composting methods; and the
‘emergence of niew technologies for mortality, air quality and nufrient manage-
ment. Growers should find practical help in these pages — but perhaps also a
ghmpse of how large the community is that shares their goal. Indeed, with so
many research projects and field trials now underway, supported by so many peo-
ple on farms and in university, government, and industry organizations, the indus-
try is in an excellent position to continue its yole as an environmental leader.

The Pouliry Water Quality Handbook seeks to consolidate information, ideas,
and references to enhance water quality. As the adventure continues, the hand-
book, which the Consortium will continue to format as fact sheets (to encourage
their wide distribution, use, and reuse) — will be revised and updated to inclade
new technology and technigues that will ensure the quality of water for everyone.

0.8, Poultry & Egg Association

POULTRY WATER QUALITY HANDBGOK &
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e Poultry Water Quality
Handbook was prepared
under the direction of the
Foultry Water Quality Con-
sortium members, with Rich-
ard D. Urban as Managing
~ Editor, and the invaluable as-
sistance of Richard C. Strickland, Tennessee
Valley Authority, Muscle Shoals, Alabama;
Barry Kintzer, USDA Natural Resources Conr
servation Service, Washington, 1. fra H. Lin-
ville, U5 Environmental Protectivn Agency,
Atlanta, Georgia; Richard D Reynnells, Coop-
erative State Research, Extension, and Educa~
tiont Service, Washington, D.C.; and Lewis E.
Carr, University of Maryland, College Park,
References to source material are shown on'the
information sheets in the handbook:

Other major contributors who have given
their time and knowledge to help orgarnize and
write this handbook are the followirig:
¥ John I Blake, Auburn University, Pouliry
Srience Department, Avburmn, Al 36849-5416

v Julian D. Brake, Nutritionist Prestage Farms,
4651 Taylors Bridge Road, Clinton, NC 28329

v Don Dalton, U.S. Poultry & Egg Assodation,
1530 Cooled ge Ral., Tucker, GA 30084-7303

v James Donald, Auburn University, 228 Ag
Engineering Building, Auburn, AL 36849-5626

v Jesse L. Grimes, North Carolina State
University, 208 Scott Hall, Box 7608, Raleigh,
NC 27695-7608

v Judith Grizzle, Departinent of Animal
Science, University of Termessee, Knoxville,
TN 37760-1071

v Joseph Hess, Auburn University, 251 Animal
Science, Aubum, AL 36849-5418

v Patricia Y. Hester, Department of Animal
Sciénces and Forestry Natural Resources;
Furdue University, West Lafayette, IN 47907

v Jess Lyons, Department of Animal Science,
Pniversity of Missouri, Columbia, MO 65211

v Joann Manhart, Missouri Poultry Federation,
225 East Capitol, Jefferson City, MO 65101

v Tom McCaskey, Aubuwrn University,
Department of Arimal and Dairy Sciences,
Aubum, AL 36849-5415 .

v Philip Moore, Plant Sciences 115, University
of Arkarnsas, Fayetteville, AR 72701

¥ Paul L. Ruszler, Extension Pouliry Scientist;
Virginia Tech, Animal and Pouliry Science
Department, Blacksburg, VA 24061-0306

¥ Nabil W, Said, Tripte “F, Inc., 10104 Douglas
Avenue, Des Moines, LA 50322

¥ J.M. Vandepopulier, University of Missoux,
5105 Arnimal Science Center, Columbia, MO
65211

v Karl VanDevender, Cooperative Extension
Service, PO. Box 391, Little Rock, AR 72203

v Ralph Williams, Department of Entomology,
Purdue University, Lafayette, TN 47907

Recognition is given to Rachel Reeder,
T&A., inc, Washington, 2.C,, for her invalu-
able assistance in writing and editing this
handbook and to Lura Svestka, TT& A, inc., for
the design and typesetting.

Special recognition is given to Johnnie
Elizabeth Sanders for all her time and efforts in
helping with the coordination activities, re-
viewer contacts, and all the details that had to
be accomplished for this Handbook to become
a réality.

for everyone,

8 POULTRY WATER QUALITY HANDBOOK

Other pages in this bandbook contain more detailed information on these subjects. Permission is hereby
granted to produpers, growers, and associations serving the pouitry incdustry to reproduce this material for
further distribution. The Poultry Water Quality Consontium is a cooperative effort of industry and
gowercumient to identify afid adopt prudent uses of poultry by-products that will preserve the quality of water

POULTRY WATER QUALITY CONSORTIUM
6100 Building, Suite 4300 » 5720 Uplain Road « Chattanooga, TN 37411
Tel: 42% 855-6470 » Fax: 423 855-6607
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IDUSTRY — ITS

1i the United States, poul-
try is 2 major source of ag-
ricultural income. In 1996, according to the
National Agricultural Statistics Board, the com-
bined value of production from breilers, eggs,
turkeys, and sales of chickens contributed $21.5
billion to the economy — an 18 percent increase
over the $18.5 billion repérted in 1995

1.8, Leadership and International
Influence

In 1996, the United States exported 2.3 million '

metric tons of poultry meat — nearly four
Himes as much as any other nation and twice as
much as Brazil and Hong Kong combined, the
next largest exporters of poultry meat prodiscts.
. The United States also Jeads the world in total
egg exports. In 1996, the United States exported
nearly five times as many eggs as China, the
next largest egg exporter, while China exported
nearly twice as many eggs as the next largest
egg exporters, Denmark, Germany, the Nether-
lands, and Turkey.

During the same period, irhabitants of the
United States consumed 12.1 million metric
tons of poultry meat. Ching, at 11.3 million met-
ric tons, was the second largest consumer of
poultry meat. The per capita consumption of

péuliry meat in the United States reachied
1 nearly 45.6 kilograms or 100.76 pounds per an-
num in the United States in 1996, with demand
in Israel nearly keeping constant, and Hong
. Kong's consumption increasing slightly. Pre-
liminary figures for 1997 show the United
States consumed slighdly more poultry meat
(per capita) than any other nation, as tradition-
ally recorded.

CONFIDENTIAL

IssuEs aND ImpacCTS

Thus, the United Siates produces more
poultry, consumes more poultry, and exports
more poultry than any other natior in the
world.

Sirhutltaneonsly, however, growing popula-
tions and rising per capita incornes are leading
to increased pouliry production in other na-
Hons. In fact, the number of chickens reported
on & worldwide basis increased 53 percent be-
tween 1980 and 1990 — the increase in Asia
alone was over 100 percent. Indeed, the techno-
logical expertise that underlies the US. poultry
industry’s phenomenal growth can be easily
communicated or “transferred” to developing
nations, where poultry is iohportant to support
growing, more affluent populations. The indus-
try’s growth in thesé natons can also be ex-

pected to continue.

Fueling the Growth

Both genetics and efficiency coniribute to the
magnitude and vaiue of the U.5. poultry indus-
try. In 1996, for example, broiler production
was up 4 percent; egg producton, up 2 percent;
and the vaiue of twrkeys and other chickens
also increased. In round numbers, the National
Agricuitural Statistic Service indicates that U.S.
growers raised more than 7.6 billion brellers in
1996; handled 76.1 billion eggs; and marketed
7.17 billion pounds (iive weight) of turkey. The
number of other chickens (excluding broilers;
sold in the United States during 1996 totaled
174 million, a 3-percent decrease from the total
sold during 1995 (however, the value of frade
in this category increased fractionally despite
this decline).

CARTP220105
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The number of people employed In the in-
dustry is difficult to compute, especially if one
incindes' very small operations, and the many
off-farm laborers who work in hatcheries, live-
bird processing plants, feed mills, and other al-
lied operations serving the industry. Neverthe-
less, abowut 70,100 farms reported poultry inven-
tories to the 1992 Census of Agriculture (so that
type of farm = poultry); and during the same
Census, some 35,000 operations reported poud-
fry-related sales of $1.06G0 or more under the
Standard Industrial Classification (8IC) 025 for
poultry and eggs. That is,

v 18,284 farins are categorized as
“broilers, fryers and roaster chickens”
{S51C 0251};

v 10,636, as “chicken eggs” (5IC 0252);

v 3361, as “turkey and turkey eggs”
(S1C 0253);

v 427, as “poultry hatcheries” (51C
0254); and

v 2,358, as “pouliry and eggs, ne.c.”
(SIC 0259},

These numbers establish only the mini-
mum threshold for the size of the industry;
however, the estimated and combined value of
these markets to each state (based on cash ye-
ceipts collected in 1996) are shown in Figure 1.
The incorne figures are impressive — as they
have been for almost 30 years — and they are
expected to increase — probably as much as &
percent each year into the future.

Responsible Waste Management

— the Environmental Challenge
Such impressive growth s accompanied by an
additional yearly legacy. Every increase in poul-
try production increases the production of ma-
nure, used litter, carcasses, and the flow of
wastewater from hatchery, egg, layer, and live-
bird processing operations. These by-products
roust be safely disposed of, or used, to ensure
that they do not lead fo air or water pollution.
The c¢hallenge for the industry is where and
how to usé these poultry wastes to benefit the
grower and protect the environment.

The rapid growth of the poultry industry
internationally only augments the challenge, as
does the clustering of poultry operations near
food processing plants or large urban markets.

The problem is simple to explain, bui not so
easily solved.

The tradifional use for poultry by-products
is land application, but land resources are not
always sufficient. Expanded or new uses for
poultiy waste must be sought: for example,
poullry waste can and has been used as an in-
gredient in organic fertilizers, as a horticultural
and mushroom growing medium, and as an in-
gredient in feed products for livestock, dogs,
cats, and aguaculture. Indeed, a contnuing
search for additional uses is part of the chal-
lenge of modern production methods.

The poultry industry is committed to pro-
tecting water and air quality, the environment
and natural resources. Growers in parficular
share responsibility with other segments of the
agricultural comrnunity and all citizens for
nonpoint source pollution: the pollution that
originatés from diffuse sources {e.g., agricul-
tural runcff, urban stormwater runcff, and ero-
siony. Some segments of the poultry industry
may also confribute to point source pollution:
the pollution that issues from a known or direct
discharge (e.g., wastewater discharged from
the end of a pipe or discharges from processing
or treatment plants).

Understanding the complexity of poultry
operations can help us address these potential
water quality and environrnental issues. The in-
dustry i5 separated into hatchery, breeder,
broiler-roaster-Cornish game hens {meat types),
and turkey, egg, duck, and other poultry and

live-bird processing operations. Each of these -

operations produces dry or liquid waste and
dead birds. Recent developments have shifted
environmenial awareness bevond lve-bird
processing plants {offal, feathers, and wastewa-
tex) to focus on growers. The shift reflects an in-

~creasing awareness of how agricultural runoff

affects water quality. It also recognizes that the
growth of the industry (and its concentration in
certain regions) elevates animal waste manage-
ment to the status of a major problem.

An Outcome of Modern

Production Methods

As any poultry grower knows, the speed, effi-
dency, and methods used to produce poultry
and poultry products have changed drastically
during the last 25 years as growers applied

2
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mass prodiction techniques to farming opera-
tions and brought the benefits of information
technology to the farm. As a result, most poul-
try are grown in confined operations with lim-
ited use of water, except. for drinking water for
the birds. These conditions and changes require
each producer to dispese of or use immense
quantities of waste.

Any waste, improperly handled, can pollute
the environment. In this respect, poultry opera-
tions are no different from other human activi-
ties, afid though each operation is unique, most
if niot 2ll of the problems can be prevented or
solved through proper waste disposal or utiliza-
tion methods and changes in management style
or production techniques. The solutions are not
going to be uniforin because each operation. is
different. SH1l, sach one will begin with a model,
a technology, or a case history that others can
apply and adapt to their own situations.

Figure 1,—Poulfry cash receipts for 1996 {in dollars).

RATIONAL AGRICELTURAL BTATISTICS SERVICE, 1997

It is important for growers to khow at the
beginning of the production cyde (1} how much
waste will result from their operations; {2} how
they can measure #ts chemical and physical
make up; and (3) how they can aceount for its
potential impacts on water quality, the ervizen-
ment, and human health. It addition, growers
must know (4} how and when such impacts will
vecur, and (5) what measures they can take to
prevent these impacts and manage the waste in
an environmentally safe mariner.

The overriding environmentat issue facing
growers today is to prevent poultry waste from
adversely affecting water and air quality. Po-
tential water pollutants from on-fanmn pouliry
operations can be classified as {1) nutrfents and
salts, (2} organic materials, {3) bacteria, and (4)
viruses. Potential air pollutants are dust and
volatile organic compounds [gases], and odor,
which is primarily a nuisance.

INTRODUCING THE POUUTRY INDUSTRY: ITS ENVIRONMENTAL ISSUES AND IMPACTS 3
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These or-farm pollutants may originate in
manure, litter, or dead birds. How such wastes
are disposed of, treated, or managed will di-
rectly influence the cleanliness and safety of
surface and groundwater resources. Air quality
may also be affected by improperly handled
poultry by-products. Airand soil are less obvi-
vus but no less important media for ttansport-
ing these pollutants into the envircnment.

Disposing of spent hens (breeders or table
egg layers after their production cycie) and
dead birds is an increasing problem. The daily’
numnbers and volume of dead birds will be
predicated on the birds” age and weight, the
ruiniber of birds in the poultry house, and cl-
matic conditions, Acceptable methods of dis-
posal include (1) burial, (2) ircneration, (3)
composting, and {4) rendering. Burial pits may
have severe environmenta} limitations in areas
of porous or fractured soils that would allow
leaching of nutrients to groundwater. Incinera-
tion has some limitations, including the possi-
bility of air pollution and increased fuel and
labor costs,

Many progressive growers are switching to
composting. or to rendering as preferred solu-
tions from an snvironmental and economic
viewpojnt. A grower must choose & method
compatible with his or her individual operation
and company preference. Dead birds must be
treated as a resource that can add value to a
grower’s operatiorn. Lmproper methods of dis-
posal are unacceptable and cannot be con-
doned.

The magnitude of the problem underscores
the advantage to be gained from its alternative:
namely, that properly managed poultry wastes
from manure, litter, dead birds, and wastewater
are profitable farm investments. An effective
waste management plan provides for the
proper collection, storage, handling, and use of
poultry waste. Products derived from wastes
will reduce chemical fertilizer costs, improve
soil quality, and protect water resources, alr
quality, and human and animal health. Effec-
tive waste management will also promote & fa-
vorable public attitude toward the industry.

There is not a single best or optimal ap-
proach to protect or preserve water quality and
the environment. Good waste management

practices are essential if the poultry industry is
to confinue to grow and thrive under today’'s
environmental and sodetal challenges. The re-
mainder of this handbook relates to pouliry
waste management (PWM) and poidiry mor-
tality management (PMM), and wastewater
concerns. Information sheets on these topics
provide management “guidance” to help poul-
try producers make sound environmiental deci-
sions: additional fact sheets discuss other
environmental issues (OED and alternative tech-
nologies (AT). Souxces of assistance are profiled
in the section on Resource Information (RD).

In general, environmental needs and solua-
tionis are site specific and regional in nature. Lo-
cal sources of information, including industry
associations, appropriate state ageficies, soil

and water conservation districts, and the USDA.

Natural Resources Conservafion Service and
Cooperative Research Extension, and Educa-
tHion Serviee offices, should be consulied to en-
sure that your waste management plan
complies with all state and federal regulations.

Producers using this haridbook are encour-
aged to seek assistance from local, state and
federal agencies, private consultants, and other
professiorials on how to implerent waste man-
agement techniques that protect water quality
and the environinent. Water quality regulations
and permitting requirements vary from state to
state and may be more stringent than national
regulations.
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Other pages in this handbook contain mare detailed information on these subjects. Permission s hereby
granted to producers, growers, and associations serving the poultry industry to reproduce this material for
further diskribulion. The Poultry Water Quality Consortium is a cooperative effort of indusiry and
government to identify and adopt prudent uses of poiltry by-products that will pfeserve the quality of water
for everyone. Wi/ 1-—9/98

POULTRY WATER QUALITY CONSORTILM

6100 Building, Suite 4300 « 5720 Uptain Road « Challanooga, TN 37411
Tel: 423 855-6470 » Faxi 423 855-5607
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otecting  natural = re-
. SOurces is a major goal of
the agricultural commumity in general, and
pouliry producers in-particular, who care about
the envirorument. The quality of our air, sol,
and water rescurces, the welfare of our ani-
rmals, and human health issues are important to
us and to our childrer; they are our connection
te the future. Water quality is the most impor-
tant envirorumental concern of the poultry in-
dustry.

Environmental protection begins with
awareriess. We have to know what's at stake
whern we read or hear about water quality and
domservation, or that high concentrations of ni-
trates or other contaminarits have been found
in surface and groundwater. We need. to-under-
stand how the industry’s waste management
affects water quality Above all, we must be
able to assess the opportunities we have, as pri-
vate producers and as an industry, to meet
these-environmental challenges head on.

Poultry growers and the industry must be
concerned about the quality of water that
comes inte and flows from their farms or
plants. The industry’s first concerns are those
that everyone shares: Does the water we use
support our needs? Is itdrinkable (potabie) and
palatable? What does it cost to supply water to
our homes and businesses? Would additiona]
costs for water treatment ensure its safety for
our use?

Where the Water Is

Water covers 70 percent of the earth’s surface,
but only 3 percent of the earth’s water is usable
by plants, animals, and humans. Usable water
exists either as surface water or groundwater.
Surface water is the runoff that flows above

ground through rivers, streams, and springs
wndil it eventaal'}y draing info the sea or oceans.
The land area that collects runoff in defined lo-
cations is called a watershed, and no matter
how far one livés from the water, everyone
lives in a watershed {see Fig. 13.

Groundwater is water that percolates
through the soil or enters the earth’s subsurface
through sinkholes, permeable soils, and frac-
tures in rock formations. The underground
water formation is knowrt as an aquifer within
Wl‘iit:h'tllta'groundwater moves in various direc-
tioris. Some aquifers are several hundred feet
deep while cthers lie near the surface of the
earth. The upper level of shallow aquifers is
called the water table. It rises and falls depend-
ing on how dry or wet the séason iz, or how
much groundwater is extracted for use.

Water is a renewsable resource; therefore,
surface and groundwater are constantly bemg
replenished. But water can also be used up
faster than it can be renewed or, in the case of
groundwater, “recharged.” Groundwater re-
charge is enhanced by limiting runoff. Human
activities that speed runoff or add contami-
nants to surfare and groundwater must be con-
frolled. Land sediments, animal wastes,
sewage, pestcides, detergents, oils, and grease
are some of the human contributions tc poor
water quality.

Understanding Water Pollution

Strictly speaking, pure water does not exist.
Even rainfall contains gases, dust, and ions ac-
quired from the air. In fact, water (a molecule
containing two hydrogen atoms and one oxy-
gen atom) is a solvent; its albility to dissolve
substances is essential to plant and animal life,
Mast of the substances, elemernts, or com-
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Figure 1.—Water-resources regions of the United States.

pounds that we thirk of as pollutents are also
found naturally in water: nitrogen, phosplic-
rus, potassium, calgium, magnesium, sodiumy,
bicarbonate, chloride; sulfate, carbon dioxide,
oxygen, and some heavy metals, But when one
or more of these substances is found in exces-
. sive amounts, the water’s use is impaired and
the water may be considered polluted.

' Potentially polluting substances, some-
times called dissolved substances or solids, can
be organic or inorganic, and they occur in
nahiral interaction among the -glements of
earth and sky. Their effects include color (or
lack of clarity), an offensive faste, and odor.
They can be added to the water during indus-
trial, agricultural, silvicultural, land develop-
ment, or other activities that serve human
needs and pleasures. In the poultry indusiry,
for example, components of manure, dead
birds, and wastewater include nutrients that
may be released to water through direct dis-
charge, excessive runoff from the land, or
leaching through the soil.

We expert, then, to find some dissolved
substances In water; however, water’s proper-
ties are degraded — its quality impaired ~ if it
contains chemical, biclogical, physical, or ra-
dislogical substances in suffidertt quantfity to
restrict its use. Water quality standards defined
by the 1.5, Environmental Protection Agency
(EPA) identify what substances must not ap-
pear in water and at what concentrations other
substances may be permissible under certain
conditions. Tests or analyses that must be per-
formed on drinking water, surface, and
groundwater to assess water quality fllustrate
the complexity of the fssue.

This irformation sheet infroduces the topic of
water quality. Poultry growers and others
should always check with local hsalth agen-
cies or state depariments of environmaental
protection or similar agencies 1o ensure that
they have access to current water quality crite-
ria and standards applicdtle to their location.
Water quality criteria are published in the Fed-
erdl Register as they are developed.

2 pROTECTING THE ENVIFONMENT AND WATER GUALITY
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wiblic domestic  water
L supplies are regularly
tested or analyzed for pallutants or contami-
nanis. The results can be obtained from local
health departments or appropriate state agen-
cies. Private waler supplies or wells should
also be analyzed.

The most common tests for water quality
analyze (1¥ pH (the level of hydrogen ions in
the water), (2) total alkalinity, (3) total hardriess,
(4} salts, (3} chlorine, {6) dissolved oxygen, (7)
metals, and (8} pathogens, Sometimes water
needs to be tested for heavy metals, such as
copper, lead, mercury, or zing or for foxins;
such as DDT or atrazine. In some areas of the
country, tests for radiological contamimanis
may béneeded.

Chemical Properties
The following parameters are of importance to
the poultry industry.

¥ The measure of pH in water determines its
acidic or alkaline quality on a relative
scale. (For example, in a solution of hydro-
chloric acid, the pHl may be 3; for sodium
hydroxide, it may be 12 In water, dn &
scale from O to 14, 2 pH measure of 7 is
neutral; for drinking water for humans and
anifnals, the desirable measure of pHis 6.5
to 8.

¥ The total alkalinity of water is a measure of
its capacity to neutralize acidity, which is
ustally expressed in milligrants per liter of
calcium carbonate (mg/L of CaCOs). Natu-
ral waters may have less than 50 or as
many as 500 mg/L of CaCOs. These vari-
ations may be affected by the rocks and
soils ¢hat the water passes through. The al-
kalinity varies with pH and hardness, but
sudden fluctuations may indicate a con-
taminant.

¥ Water also contains total dissolved solids

(TIDS) and minerals. TDS represent the sol-
uble mineral .or salt content of water, espe-
cally caldium, magnesium, sodium,
chloride, swifate, bicarbonate; and silica.
These substances, i excessive, will affecy
machingry eand industrial processes (by
clogging pipes for exarnple, or corroding
switchas}, and their presence in water is
frequestly associated with discharge from
industrial operations.

TDS also affect the germination and
growth of plants and the palatability of
drinking water, though some minerals are
desirable for their beneficial properties.
Drinking water should not have more
than 500 mg/L of TDS while irrigation
waters may have up to 1,500 mg/L of sgl-
uble minerals.

Hard waters contain so much calcium
and magnesium that it is difficult to
make soaps lather. When heated, hard
witer forms the scale or depaosits that
we see on cooking utensils and water
pipes. Water softening svlves the hard
water problem but may increase the
amotint of sediion in the water — a
pessible danger to people on low so-
© dium diets. Sodium in drinking water
should be limited to about 20 mg/L.

Total iron {suspended and dissolved)
causes problems In water If it exceeds
0.3 mg/L. High iron levels impart a
reddish brown color to water or a bad
taste to cooked foods and may restrict
growth in turkeys.

Chlorides in water should not exceed
250 mg/L; otherwise, the water may
have a salty taste. Excessive chloiide
tevels may alsc indicate pollution from
sewage or other sources.
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Sulfates, which should not exceed 250

mg/L, are caused by the leaching of
natural deposits of magnesium sulfate
{Epsom salts} or sodium sulfate
(Glauber’s salt). These salts are unde-
sirable because of thelr laxative effects.

Nitrates (NO3-) and nitrites (INOp-)
pose health problems to animals and
hiumans, induding poultry. Their pres-
ence in surface or groundwater in large
amounts may indicate septic tank fail-
ures, overfertilized fields, or other
problems. [Nitrate nitrogen levels in
drinking water should not exceed 10
mg/l; and nitrites, which convert to
nitrates, should not exceed 1 mg/L.

¥ Chlorine gas and other chlorine com-
pounds-are péwerful disinfectants and oxi-
dizing agents. Chlorine should be Hmited
in drinking water to ne fnore than 0.05
mg/L; however, there must be a small
chiorine residual in public drinking water
systems to assure that the water is disin-
fected.

v Dissolved oxygen (DO), which is vital for
aquatic life, can be a key test for water pol-
lution. At DO levels below 3 mg/L, fish
may become stressed or die. Génerally, in

unimpaired waters, dissolved oxygen

ranges from 7 to 14 mg/L. However, DO
levels approaching 14 mg/l on sunny
days may indicate high density algae
growth and possible nutrient enrichunent
{poHutior).

Usnally, among these parameters, orly pH,
iotal iron, DO, and nitrates/ nitrites have refer-
ence to pouliry. Nevertheless, careful and com-
plete monitoring of private water supplies and
wells is a must because they provide drinking
water for home and poultry operations. When
the chemical properties of water exceed accept-
able lirnits for intended uses, water quality is
impaired.

Biolagical Properties

Private water supplies should aiso be tested
price or twice 2 vear for any sign of coliform bac-
teria. The test for fecal coliform bacteria can dif-
ferentiate between the bacteria found in soils
and plants and the bacteria found in warm-

blooded andmals. Common symptoms of coli-
forrn bacteria in humans are intestinal bloating
and diarrhea.

Othver bacteriological tests can identify
many kinds and numbers of bacteria in water,
but they do not separate harmful and harmless
bacteria. Tests for Fecal Streptococci, Shigella,
Salmonella, Staphylococei, and other bacferia
may be necessary under certain circumstances.
These tests are specific, time-consuming, and
expensive. They isolate bacteria that cause ty-
phoid fever, eye and ear infections, dysentery,
boils, or pther skin diseases. There are also tests
for viruses, protozoa, and parasites.

In surface waters, aguatic vegetation and
microscopic animal and plant life may be
shmulated or retarded by varicus watér guality
factors ~— pH, nutrients (nitrogen and phos-
phorus), and tuwbidity, among others. But
growth and decay cycles may have side effects
that adversely affect water quality. Even help-
ful substances can become harmful in over-
abundance; for example, organic nitrogen in

animal wastes and soils can cause “nubrient

ioading,” which results in low DO levels and
eutrophication (i.e, an overly productive wa-
terbody)

Physical Properties
Physical characteristics of water include turbid-

_ity, color, taste, odor, and temperature. The

presence of foam is an indicator of dissolved
organic substances, perhaps raw sewage. Sus-
pended parficles may cloud the water, and dis-
solved substances may alter its odor or {aste.
Turbidity or cloudy water may indicate the
presence of suspended sediments, which re-
duce light penetration. Color affects quality
and can be aesthetically displeasing. Taste and
odors can result from disselved metals, gases,
organic materials, or chemicals.

Radiological Properties ‘
Some radioachvity in water, food, and air is
natural. However, if higher levels than usual
are suspected, the appropriate stafe agencies
should be notified. :

Suammary

Without efficient management of poultry waste
and dead birds, poulfry operations could be-
come a source of excess nutrients, disease-caus-

WHAT I$ WATER QUALITY?
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ing bacteria or viruses, and dissolved sub-
gtazices in our nation’s surface and grouridwa-
ter suppiies. Proper waste management will
enhance the quality of water for everyone.
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ery.  year
mental issues seem to

gain emphasis nationally and internatiortally as
the importance of a cleaner environment and
respect for pollution prevention practices re-
ceive increasing public support. The matier is
most pressing to livestock and pouliry produc-
ars because ag environmental sophistication
grows so does the focus on nonpoint source
pollution. What is more, this deeper environ-
mental sensitivity has occurred simulfaneously
with.an extraordinary increase in the size of the
poultry industry and its concentration in cer-
tain. regions near processing and padking
plants. Thie potential for adverse environumental
impact appears greater as a result of the indus-
try’s trend to grow ever larger numbers of birds
on smaller areas of land. ‘

Understanding Animal Wastes and
the Environment

Gopd wasté management practices are esser-
tial for preventing the transport of sediments,
nutrients, and bacteria into groundwater, riv-
ers, and streams — that is, to prevent pollution
— and to protect agricultural resources. The
latter aspect of waste management ensures that
growers will get the best return on their invest-
ments since animal waste is also a valuable re-
source, a collection of by-products that can be
reclaimed for other uses.

The term “poultry waste” generally refers
to manure: the feces and uric acid excreted by
the growing birds; “Kitter,” on the other hand,
refers to manure and used bedding materials.
Other wastes associated with poultry produc-
tion include washwater, storm (and muddy)
waater runoff, and the carcasses of dead birds
and spent hens. Processing wastes inciude
other rendering and lagoon residuals.

CONFIDENTIAL
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These same materials, however, contain (1)
valuable nutrients that can reduce the need for
commercial fertilizers and increase plant yield;
and (2) organic matter that can improve soil
quality and extend its ability to hold water. Lit-
tle wonder, then, that what happens o these
by-products can be good or bad for the indus-
try and for the envirorment.

On the one hand, poultry wastes cari do a
lot of good. They can be used as fertilizer, soil
enhancers, cattle feed, or energy. Poultry pro-
ducers can add value to these products — and
prevent them from contaminating swrface and
groundwater — by using proven, acceptable
methods of collecton, storage and handling,
treatment, disposal, and management. All such
beneficial uses depend on proper management.
Without such management, the value of the
waste will decline rapidly, even as its potential
for adversely affecting the environment and
water quality steadily rises.

Poltution Is Not Inevitable

Poultry growers, whether their operation is
consolidated or diversified need not preduce
any poliution cutside the system. Pollutior oc-
curs only when littér is mismanaged — for ex-
ample, when it is land ‘applied in quantities
that exceed plant needs, or when the ground is
wet or-frozen. As a result of such applications,
potentially contaminating substances become
“avajlable” to the environment. If they also be-
come “detached” from the site, for example, by
being adsorbed to sediments or dissolved in
water; they can be “iransported” off site. Trans-
port ocours when contaminants in the animal
waste (the unused nuirients, bacteria or other
elernents in. the [itter) are released to surface
drainage or infilirate beneath the soil surface in
groundwater recharge areas.
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To control and prevent poliufion, poultry
growers need to understand how the value of
such: by-products can be enhanced and main-
tained. The value in poulty by-products and
their potential to cause either point or nonpoint
sourée pollution have the same origin. That is,
the waste and dead birds contain mutrients and
salts, suspended materials, the various prod-
ucts of biological reactions, and microorgan-
isms. These elements can be beneficial to the
growser, other farrmers, the environment, or they
can be harmful.

Nutrients and Salts

Poultry manure is a valuable nutrient for grain
and fiber crops, forage aops, fruits, and vegeta-
bles. However, if manure, litter, dead birds {(as
compost or as buried carcasses), and/or waste-
water are not properly protected and utilized,
water contamination can occur froin the release
of excess nitrogen and phosphoris into the en~
vironment.

Nitrogen is an essential plant nutrient but,
in ‘excess, it can be harmful. High concentra-
tions of nitrate in drinking water can affect hu-
man health, especially in infarits and children.
Ammonia insmall quantities is toxic to fish and
aquatic organisms; and high concentrations of
nitrate in drinking water can also have signifi-
cant effects on young chickens.

When nitrogen and phosphorus concenira-
tions in waterbodies xise too high, algae and
rooted aguatic plants take over, prematurely ag-
ing and choking the waterbody and creating un-
desirable conditions — odors, offensive taste,
and discoloration — all of which can make the

~water unfit for consumption or recreational and
aesthetic use. Further, these enfrophic condi-
tions can kill fish, clog water treatment plant £il-
ters, and lead to the growth of blue-green algae,
a species that can be fatal to livestock.

Because nifzate-nitrogen is highly mobile, it
can leach into groundwater and flow with
stormwater runoff into surface waters. If too
much poultry manure and litter are used as fer-
tilizer, nitrogen and phospherus concentrations
in nearby waters are likely to be high. Soil ero-
sion. also increases the amount of phosphorus
insurface waters. Excessive phosphorus in soil,
above 800 mg/L, may become soluble and
move into groundwater. Phosphorus concen-

trations may vary, depending on the fype of
soil and its organic content.

Calciumh and sodiwmn salts are added to
poultry feeds to help the birds maintain chemi-
tal balance and nmirition. Excess salts pass
through the animals and are eliminated in ma-
e, Sometimes, when the wiste acciumuiates,
the salts leach into groundwater and eriter sur-
face water through unprotected runoff, There
they alter the water’s taste or harm freshwater
plants and animals.

Suspended Materials

When suspended matter from poultry wastes
reach surface water, the watérbody not only
looks unatiractive — the guality of the water
invariably suffers. The suspended material re-
duces the penetration of sunlight and therefore
slows the production of oxygen. The result is
an oxygen demand that reduces the levels of
dissolved wxygen in the water. Tt aiso clogs fish
gills, makes it difficult for sight-feeding fish w
find food, and settles over fish spawning areas.

Products of Biological Reactions

In a natural environument, the breakdown of or-
ganic matter, such as poulizy waste, is a func-
tion of complex, interrelated, and mixed
biological populations. All substances of ani-
mal or vegetable origin contain carbon and are,
fherefore, organic. Organic matter is converted
to simple compounds by naturally occurring
micrcorganisms. These simple compounds
may be other forms of organic matter or they
may be nonorganic compounds or gases, such
agnitrates, orthophosphates, ammonia, and hy-
drogen sulfide. A biological reaction occurs
when manure or other organic matter is added
to water and anaerobic or aercbic organisms
begin the decaying process. Aerobic bacteria
(oxygen requiring organisms) consume free
oxygen and produce carbon dioxide'gas. Under
anaerobic conditions (without oxygen), meth-
ane, amines, and sulfides are produced.

Microorganisms

Desirable and undesirable microorganisms live
in cur environmment. Animal waste is a potential
source of some 150 disease-causing organisms
or pathogens. These orgahisms include bacteria,
viruses, fungi, protozos, and parasites. Exam-

2 POULTRY RPRODUCTION AND WATER QUALITY
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ples of undesirable microorganisms include
Salmonella, Cryptosporidium, Giradia, Liste-
ria, coliform, New Castle (viris), ringwormn,
coccidiosis, and Ascaris.

When found in water or wastes, these
pathogens pose sighificant threais to humans
and other animals. Thiey can infect humans ancd
animtals through drinking water, contact with
the skini, or consurmption of fsh or othgt
aguatic animals. Most pathogens die relatively
quickly. However, under the right conditions,

they rhay live long enough to cause problems..

They may persist longer in groundwater than
in surface water.

Froducers can prevent pouliry by-products or
waste from comaminating water. However, en-
vironmental needs and solutions are site spe-
eific 2nd regional in natwre, In some cases;
state regulations and permifting requirements
may be more stringent than federal regulations.
‘Therefore, local sources of information, includ-
ing industry associations, stete departments of
environmental protection and public health,
and USDA Natural Resources Conservation
Service and Cooperative State Research, Bx
tension, and Education Service offices should
se consulied about pouiiry waste or by-prot-
ucts that afect water quality.
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" the poultry industry istered, voluntary, amid. confideritial) to ensure
grows, s0 does concem thatno conditions arise i the farm thatwould

for water guality, conservation, and environ- put the grower at risk of violating water quality
mental management. Growers have individual laws.

and civie seasons for carirg: they are responsi- Because regulations differ and each state
ble with other human beings for the earth’s en- has its own enforcement procedures, poultry

vironment, and they realize that t'hey,'the_ir growers are well-advised to c¢heck with state
families and neighbors, and those who live i and Jocal agencies before production begins or

connecting watersheds, distant cities; even systems change. Often the state’s requirements
other countries — ultimately breathe the same are' more Stringent than federal requirements;
afr and drink the same water. however, growers in coastal zones may be b~

ject to additional federa) statutes as a result of
the Coastal Zone Act Reanthorization Amend-
ments of 1990. Industry organizations, agricul-
tural research instihsions, private and
govérnment agencies can help growers know,
undérstand, and comply with the regulations

Pollution is intolerable whether it occurs-on
privately owned land ahd water, of travels
many miles downstream or over mountains to
other destinations, The arithmeti¢ is simple:
good environmental stewardship reduces the
cost of water pollition, saves natural resources,

and makes good neighbors. in their area.

Federal and State Statutes Point fmd Nonpoint Source

Federal water quality laws and regulations ad- Pollution

ministered by the US. Environmenial Trotection For management purposes, water pollution

Agency (e, Clean Water Act, ‘Safe Drinking sources are divided into two groups or types.
Water Act, National Pollution Discharge Elimina- Point source pollution comes from a discrete
Hon System [NPDES] Permits) and the laws of ~ man-made conveyance, such as a pipe, lagoen,
each state make it {llegal to discharge wastes of ditch, or storage tank. Nonpoint sources of polh-
any kind to waters of the United States. That is, tion are dispersed, harder to pinpoint, and cu-
poultry waste cannot be collected, stored, or ap- mulative, They include land wuses or human
phied anywhere or i any manner that would activities that are potentially significant because
Tikely result in water pollution. they are commion and widespread. Agriculture,

In rare instances, the effect of combined TN forestry, highway and other construc-
federal and state regulations appears to create tion, septic tank, fieldline, and other waste dis-
double jeopardy. Such situations (though they posal s_ystems,-a}ld urban nimoff are examples of
can be misused by the media or exploited to potential nonpoint source pollution.

create controversy) can usually be swiftly re- Some activities are regilated as point and
solved; however, complance with environ- nonpoint sources of polluticn. For example, in-
mental regulations requires careful planning dustrial or municipal utilities may operate,
and management. A rule of thumb is stmply to treatment plants, which are point sources of
assess one’s whotle pperation from time to time pollution, but they may also be respensible to
(e.g., Farm*A Syst assessments are self-admin- prevent further contamination from, or of
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storfnwater runoff, a nonpoint source of water
pollution. "Stmilarly, some livestock facilities
may be regulited as point sources when they
are collecting, storing or conveying fadlity
wastewater and runoff; but-once the manure or
litter has been applied to the land, it is man-
aged as a nonpoint souwrce. Poullry groweis
must know how to manage point and rionpoint
BOUICES,

General Guidelines

Sirice the Cleani Water Act was passed in 1972,
concenirated animal feéding operations (CA-
FQs), including some large poultry houses,
have beeri regulated as point sources of pollu-
tion. Federal law which the states administer
through fhe National Pollutant Dischaxge
Elimination System (NPDES} program: forbids
point source discharges, that is, the discharge of
any pollutant or contaminant to “waters. of the
United States.”

Thus, CAFOs, like other point souwces,
roust Obtain an operating permit which prohib-
its discharge except from lagoons during storm
events greater than 24-hour, 25-year storms,
The permit also specifies best management
practices to protect surface water, including di-
verting off-site drainage around. the facilities
and designing appropriate storage facilities for
manure and process-generated wastewater
Adequate runoff storage must be included in
the design; lagoons or holding ponds must be
sized to withstand a 25-year, 24-hour duration
storm.

Nonpoint Source Prevention
Practices .

The extent of nonpoint sources has been more
fully realized in the last decade, but they are
wsually assessed locally oni a stream-by-stream
basis and controlled by conservation or “best
management practices” (BMPs), BMPs are rot-
tine activities that can be incorporated in ani-
mal and crop farming fo conserve natural
resources and protect air, soil, and watér qual-
ity. They are structures of activities that reduce
the potentially harmful effects of agricultural
production.

State and local Guidelines

Most states now require (3) permits for the op-
eration and construction of confined animal fa-

cilifies whether current or planmed, if the faci-
ity uses a lignid waste management system;
and (2} that all vestock farmers plan their
waste management and disposal system,. espe-
clally as it concerns land applications. Whether
these plans are written, kept on file, or simply
i evidence o site, may depend on other cir-
vumstances.

The conditions pertaining to permits are
niot uniform across the states, but they usually
provide specific guidance for operations at, un-
der, or exceeding a certain size; establish set-
back distances for grower houses, lagoons, and
waste management structures (to protect water

" and air quality and to limit any nuisances that

might impinge on nearby homes or public
buildings, such as schools and churches); buffer
zones; and design specifications for new con-
struction.

Land application requiréments generally
establish when and where applications can be
permitted; for éxample, only at approved rates,
and with nutriest management planning; not
on frozen ground or when rain is expected on

slopes greater than 15 percent, or on setbacks

from public buildings and property lines. Typi-
cal setback distances for land applications are
100 feet from streams or ponds, sinkholes,
wells,-and water supplies, and 50 feet from any
water lines or known agricuitural drains.

Getting Help

A system of standard operating procedures or
practices developed in accord with, or as part
of, a “resource management plan, or “animal
waste management system” recommended by
the USDA Natural Resources Conservation
Service (INRCS), will generally meet state and
local requiremnents. The NRCS offérs technical
assistance to growers and often works with lo-
cal soil and water conservation districts and
state and local agencies to help farmers write
suitable plans. :

Such guidance augments the grower’s own
engineering and technical resources and makes
it eagter to adapt national conservation practices
to regional conditions. It may also be possible
that growers are eligible for cost-sharing. The
USDA has used cost-share programs o encour-
age cunservation over many years. Stmilar pro-
grams may now exist or are being developed.

9 UNDERSTANDING WATER GUALITY REGULATIONS

CONFIDENTIAL

Page 27 of 45

CARTP220124



Case 4:05-cv-00329-GKF-PJC Document 2505-5 Filed in USDC ND/OK on 08/20/2009

Page 28 of 45

The NRCS guidelines can be found in the
Agricultural Waste Management Field Hand-
book (AWMFH) or Field Office Technical
Guides (FOTG} which are reviewed and sup-
plemented as needed. Supplements to the Na-
tional Handbook and specifications prepared
by the states are reviewed in NRCS field offices
to ensure the consistency of new and emerging
technologies and rules. The U5, Environmental
Protection Agency and the Cooperative Exten-
sion Service have also prepared guidance docu-
ments applying conservation practices.

Changing Attitiudes

In the United States, regulations to conirol non-
point source pollution are not the only driving
force behind changing attitudes. Voluntary pro-
grams, public education, and financial incen-
Hves are more in tune with traditional values.
Growers want to protect the environment, in-
crease their efficlency; and enjoy a geod public
image.

Animal waste management practices can
increase their returm on investment and protect
natural resources, especially i one’s objectives
are as clear as this simple waste management
formula:

v prevent the generation of wastes
where possible;

v recycle wastes that cannot be
prevented;

¥ pretreat wastes to eliminate possible
contaminants; and

¥ dispose of unusable wastes properly
as a last resort.

Management commitment and awareness,
scientifi¢ research and common sense,-and in
some cases, new installations and equipment
are needed to protect the availability and quan-
tity of ournatizal resgurces. The scope of the
problem is giobal, national, and industrywide;
cooperation among agencies, associations, and
individuals speeds the development of technol-
ogy and its transfer, and creates a participatory
environment that exceurages the search for so-
lutions and fosters attitude changes.

Compliance Issues
Water quality legislation has teeth. Section 309
of the Clean Water Act establishes criminal pen-

alties for fallure to comply with the regulations.
The threat of prosecution can be a first step in
forcing compliance; the charges can rarnige from
minor infringements or negligent actions
(ightly purished) t0 more serious charges of
coriscious. violations and knowing endanger-
ment. Knowing and willful endangérment and
outright falsification are the most serious
tharges.

In short, point source wastewaters that

Ieave & poultry house or plant must comply

with. the national effluent levels. A pretreat-
merd program may be necessary. Somie poultry
operations have discovered that renning their
own ‘pretreatment plants, though expensive,
cain be more efficient than other methods of
somplance.

The U.S. Environmental Protection Agency
now uses audits to determine How and why
publicly owned treatment works are not in
compliance. Regent tegulations (in 40 C.ER.
Part 403) concern pretreatment:

v Pollutants that would interfere with
the operation of the publicly owned
treatment works or cause fixe or
explosive Hazards are not pevmitted.

v No pH levels lower than 5.0 are
allowed.

¥ Solid or viscous poilutants are
meoritored.

v High levels of biological oxygen
demanding substances (BOD) are
regulated as are oils, grease, and toxic
gases.

The poultry industfy should, therefore,
take an active part in pretreatment programs.

Federal regulatipns are administered in most.
cases by ihe states, whose regulations and
permiting Tequirerments vary and may be

more  stringent than national reguiations.

Please consult lecal sources of information, in-

cluding industry assodiations, state depart-

ments of environmental protestion and public

health, and 1JSDA Natural Resources Conser-

vation Service and Cooperztive State Re-

saarch, Extension, and Education Service

offices, to ensure that your waste manage-

ment aclivities somply with all regulations and

ordinances.

UNDERSTANDING WATER QUALITY REGULATIONS
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s rinking water for poul-
Pty and other animals;
ouirselves incloded, is an important dietary re-
quirehent — and an easy one to take for
granted. Under normal conditions, poultry will
consume twice as much. water as food — two
pounds of water (about a quart) for each pound
of food, though this amount will vary season-
ally and with the bird's age.

Water is not only a nutrent; it also softens
food and carrigs it through the body; helps di-
gestion and absorption, and cools the body as it
evaporates. through the bird’s lungs and air
sacs. Water helps animals remove waste, lubri-
cates their joints, and helps maintain body tem-
peratures. Further, water is nsed to deliver
vitamins and vaccines {though vitamin dietary
supplements are probably only needed during
stress conditions). Water is 2 major component
in blood and a nécessary mediom for many
chemical reactions that help form meat and

eggs.

Poor water quality, on the other hand, can
retard growth, curtail egg production, or pro-
duce lower egg quality, even before it is readily

apperent. In many cases, however, growers-”

merely assume the security and quality of their
water supply: This assumption, though it obvi-
ously fits our traditional experience, leaves the
water untested untif or unless it adversely af-
fects the flock’s health and performance.

Growers who carefillly monitor feed con-
sumption, egg production, temperature, venti-
lation, light intensity, and mortality as factors
related to optimal production should pay simi-
lar attertion to water quality and to how much
water their birds actually consume. It is smpor-
tant to have the water tested from tiné to time.

CONFIDENTIAL

to determine poultry drinking water quality.

Water varies greatly in its quality and po-
terrtial for contamination — even from wells in
the same county -~ and the quality can be al-
tered by exiremes in its content, such as pH,

bacteriz, hardness and varying amounts of

naturally occurring elements. Some pollutants
may have Jittle effect on the bixds. it is always
possible, however, that factors that do not affect
the birds in one énvironment -~ for example,
poultry are relatively tolerant o nitrate — will
in amsther, Thus, nitrate has been known to af-
fect the bixds” performance when it is presént in
water along with other contaminants such as
bacteria. In such cases, when the proper treat-
ment of water is begun, orchanges are made in
the source of the birds’ drinking water, their
health and pérformance quickly returns to its
normai levels.

Similar single or aggregated effects have
been discovered in the birds’ reactions to other
naturally ocrirring. elements. Thus, feed con-
version, for example, has been positvely corre-
lated o the presence of sulfate and copper
conicentrations iri the water, and livability with

potassium, chioride, and calcium. Body weight’

is posidvely nfluenced by drinking water
hardness and dissolved oxygen, and negatively
influenced by total bacteria and pH less than or
equal to 6.0. Addity (which is corrosive in pip-
ing) is wsually maintained at normai levels in
drinking water supplies, but some growers
acidify water to help prevent bacteria.

Drinking water standards have been estab-
lished for human consumption, but not for
birds. Ttis safe to say, however, that a consistent
source of high quality water is essential for the
optimum performance that today’s market con-
ditions require. The following table can be used

CARTPZ220127
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Table 1.--Drinking Water (iality Standards for Poultry.
AVERAGE |  MAXIMUM
CONTAMINANTS LEVELS. ACCEFTABLE REMARKS
BACTERIA '
Totalbacteria 9/miL 100/mik. 0/ L is desirable
Coliferm bacteria _ 0fml 50/ml, 0/ml is desirable
ACIOITYHARDNESS
pH 6.8-75 £:8-80 « 6.01s unidesirable; < 6.3 may degrade
. performante. _ f
Total Hardness 60-180 ppm 110 ppm < 60 Is unizsually soft; » 18075 very hard. |

NITROGEN COMPOUNDS :

Nitrate (NOs} 10 mg/L (NO3-N) S mgiL Levels of nitrate from 310 20 mg/ L may

: affect performance.

Nitrite (NOy) 0.4 mg/L (NOz-N) Lmg/L —

NATURAL CHEMICALS

Calcium (Ca) © &hmg/L —

Chiloride (CI) 14 mg/L 230 mg/L Even 14 mig/L may be detrimental if
sodium Jevel is higher than 50 zhg/L.

Capper (Cw) 0.002 mg/L 0.6 mg/L Higher igvels of copper produce bitter
flavor.

Iron {Fe) 0.2mg/L 03 mg/L 1 Higher levels of iron produce bad odor

i and mste.

Lead (Pb) — 002 mg/ L 1 Higher levels of lead are toxic.

' Magnesium {Mg) 4 mg/L 125 mg /1. . Higher levels of magnesium have laxative
effect. Levels » 50 mg,/ L may affect
performance if sulfate ievel is-high.

Sodium (Na) 32mg/L 50 mg/L > 50 mg/L of sodium may affect perform-
ance 3f sulfate-or chloride is high.

Sulfate (S03) 32mg/L 250 mg/i Higher levels of sudfate have laxative
effect. Levels »50 mg/L may affect
performance if magnesium and chloride
are hlgh.

Zine {Zn} — 1.5mg/L Higher levels of zinc are toxdc.

Seurce: Adapted from Carter and Sneed, 1987,

Observe the Birds’ Drinking Habits

Water temperature and taste are important
components of water guality, They make the
water appealing (thereby ensuring that animals

will riot neglect to drink in sufficient amounts);

and they also indicate other problems: the pres-
ence of contaminants (eg., disease-causing or-
ganisms or toxic metals); an acidic imbalance, or
too uch sodium. While several elements can
cause poor water quality, the interaction be-
tween elements is, as previously noted, more
significant in water quality problems than the
simple fact of their presence.

Thus, producers should be concemed if

- their birds’ drinking water containg any of the

following elements:

¥ high concentrations of bacteria,
particularly coliforms;

v dissolved solids — organic, inorganic,
or toxic elements;

v turbidity (i.e., the presence of material
in suspension rather than in solution
in the water); and

v unpleasant physical characteristics,
such as bitter, hard, ediferous, cloudy
{or tinted) conditions. ‘

2 DERINKING WATER QUALITY: PROTECTING YOUR BIRDS HEALTH AND PERFORIMANGE
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The presence of any of these characteristics
is sufficlent to warrant nvestigation and per-
haps an improvement or changé in the water
supply to protect the flock’s health, longevity,
arid production. The following elements, how-
ever, should be of particular coheern:

v the presence of nuirients, especially
nitrate and nigrite;

v high poncentzations of sodium,
chloride, and hydrogen suifide
{sulfur water);

v pxcess levels of iron and manganese;

¥ toxic elemnents, such as lead, selenium
and arsenis;

¥ microbial contamination; and

w indusirial chemicals or foxins,

Nevertheless, the most telling effects of

poor water quality are generally caused by the
presence of bacteria or minerals. Thus, high
eoncentrations of bacteria or toxic elefrents il
the water affect the normal physiological proc-
esses of the arimal, resulting in inferior per-
formance. High concentrations of mingrals may
have less effect on the animals uniess or wntil
they clog the water system, depriving the ani-
mals of water.

Qualities to-look for include turbidity, taste,
odor and color. Turbidity results from materials
in suspension, for example, silt, clay, algae or
organic matter. Turbid waters are unpalatable,
and they clog the delivery system. Waler
should mot taste bitter, sweet, salty, or soux,
since such mpressions are usually the effect of
salts. Bitter tasting water may be contaminated
by iron and manganese sulfates. Iron gives the
water a reddish ar browmish color; copper
tends to tun the water bluish. On the other
hand, the water may be clear without being
safe. The presence of total dissolved solids is
not visible in "clear” water. '

Sulfur water smells too much like rotten
eggs arising from the presence of hydrogen sul-
fide; hydrogen sulfide and iron will create the
condition known as “black water.” Since hydro-
gen sulfide is caused by bacteria, chiorination
can help solve the problem. Sulfate is a laxative
and therefore & cause of wet Litter in poultry
houses. Sulfate generally does riot cause a simi-
lar odor in water.

Practice Good Maintenance and
Sample the Water Supply

Baby chicks are 85 percent water, adults are 55
to 60 percent water and eggs are 66 percent
water. Everi g 10 percent loss of water can cause
serions physiological disorders and & 20 per-
centloss can lead tp death. Thus, maintaining a
quality drinking water supply in each poultry
hoiise is important, and checking the drinkers
for proper funcrdening should be 2 normal part
of an operator’s daily routine. In fact, water
cleanliness techniques should evoive each Hme
an equipment line is upgraded.

Beli-type drinkers, for example, can have a
high level of bacteria, but growers can use
chlorination to solve this problemn provided
that they discontinue chlorination in cases of
heat stress. And, because chlorine also kills vi-
ruses, and vaccines, powdered milk should be
run through the system ahead of vaccines. Dis-
continue water treatmient 72 hours before water
vadcination.

Some growers are using intermittent water-
ing programs fo help save water and improve
the litter (by keeping it drier). This procedure
provides plenty of water but prevents over-
conswmption and spillage. It is not generally
recommended in stmmer or with nipple and
cup ‘waterers. The attempt to conserve water
ang litter by cutting back on the amoeunt of
water in the waterers, while yet allowing the
birds to drink at any time is not as safe as the
intermittent watering regime.

To test your water: collect samples either at
the well source or at the point of entry into the
house, use a clean quart plastic bottle and
transport the sample to a diagnostic lab. To test
the bacterial levels of the water, flame the fau-
cet with a propane torch, then run a small
amnount of water to cool the faucet. Collect the
sample in a sterile container, and if possible
avoid taking the sample in the broiler house in
which birds are present.

Consider the Experience of Other
Producess

Several demonstration projects have been done
to assess the effects of poor water quality on
pouliry production. While the data are not con-
clusive, they do show the coirelation between
poor water quality and inferior production.
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A field study conducted in Canada sampled
the water supply of 33 farms {nvolving layer,
broiler, and turkey farmsi. The producers were
surveyed regarding any health or other prob-
lemis they may have experienced in the month
prior to the sampling. The parameters tested in-
claded carbonates, bicarbonates, pH, chloride,
fluoride; nitrate, nitrite, sulfate, magnesium, cal-
ciunt, sodivrn, potassium, and phosphate, The
anaivsis revealed several instances i which the
producer’s problems directly correlated with
water quality brgpairments.

On an egg producing farm, for example,
the producer reperted & high incddence of diaz-
rhea among the flock and severe problems with
the egg shells. About 15 percent of the eggs had
pir-sized holes in their shells. The water qual-
ity on this farm had higher levels of carbonates,
bicarbonates, sodium, chloride, and pH than
any other farm participating in the survey.

Research by RK.E. Waggorner profiled in 2
January 1987 issue of Poultry Digest has also
shown that changes in water quality can affect
the birds’ performance. A demonstration con-
ducted at two similar broiler houses - one per-
forming well, the other not performing well —
successfully linked the different outcoines to
differences in the water supply. When the water
supply was tested, the water quality was
“gpod” at house number 1 (as was its perform-
ance); but the water at house mumber 2 {with
unsatisfactory performance) had high concen-
trations of sodium and bacterial contamination.

COn the same famm, another two broiler
houses were connecied to different water
sources. Ore was fed fom an old well, the
other from a well that had only recently been
drilied. When birds raised in the house con-
nected to the new well did not thrive as ex-
pected, this house was reconnected to the old
well, and its performance improved. Thereaf-
ter, high concentrations of sodinm and swifate
were found in the drilled well.

Simple water sanitation procedures can pro-
tect poultry’s drinking water from contamina-
tion. Producers have different opinions about
which cleaning technique is most effective, but
no one disputes its necessity. Some producers
use cléaning agents to remove scale and slime,
to e up minerals in the water, and flush medi-
cations from the lines. These measures are fol-
lowad by sanitizers to kill bacteriz and algae.
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joultry taised ﬂfbr com-
mercial purposes pro-

— i§ a-collectible resource. It ‘contains valiable
plant nutrients -and other chemicals that, if
pmperly mariaged, can be returned to the land

. or processed for cther uses, Therefore, anyone

. planning to undertake a. confined animal féed-
ing operation must give serfous attention to the
proper handling of fmanure and other waste
products. '

Factors mfiuencmg the choice of animal

and size of the operation being cortemplated,
the' grower’s management skills and inclina-
tions, the local environment, federal and state
Iaws and refulations, and the effect of the pro-
posed waste management plan on the opera-
tion's ecenomic forecast. The importance of the

and pote:m:al value:of the residual materials.

For Voluntaty Action

The National Farm Assessment Program
{Farm*A*Syst) expanded froma 1991 pllOt pro-
ject in Wisconsin and Minnesota, It is funded

U.8. Environmental Protection Agehcy.

A Farmi*A*Syst checklist provides a simple
way to identify {1) where a grower’s manage-
mertt actions and environmental concerns in-
tersect; (2) the degreé to which current practices
may be putting these vulnerable points at risk;

. and (3) sivategic attons one can fake {o correct
probiems and retuce risk. The checklist, or self~
assessment; is comprehenszve but riot lengthy

CONFIDENTIAL

~ duce’ Iarge amounts of mariure which — unlike”
thie mamure Of free range 01 pasmred ariimals -

waste management systems begin with the type .

choice increases in proportion to the volume

by the USDA Cooperative State Research; Edu-
cation, and Extension Service, the USDA Natu-
ral Resources Conservation Service and the .

Emammmmx, EMPA@TS OF
POULTRY WASTE

and it_— zs compie;cgly pr;i'*;rate. ) Other
Farm*A*Syst program materials explain practi-

cal ynanagement strategies and envitonmental
regulatmns and how to find techrical resources |

and Hnancial help. Consuit with local Coopera-

. tive State Research, Extension, and Edication-

and NRCS offices for more information, access
to the prograin,and technical support. '
- Concern for soil and watér quality is the

key to selecting a successful waste manage-
_ment plan, but criteria to be. considered include.
the size of the operation, the economic conse- -

quences invelved; and the growers’ (and com-

pany’sy personal management atyles The
cormmplexity of the system, whether it is dry or-

liguid, and the best management practices that

vafi be used to miniinize its effects on the envi-

ronment are the subject of subsequent fact
sheets in this senes

Begm mth the Land/Water .
Interface o
Whether the wastes oz by- products that aCCOM-

pany ponltry growouts are good or bad for fhe ]

environment deperids inlarge part on interac-
fions between the activities of the producers
and the ecosystem. Hence, planning efforts be-
gin with an assessment of the farmsiead’s loca-
tion in relation to rivers; lakes, ponds, diiches

~ and sinkholes; the chemical and physical prop- .

erties of the scil proﬁle the avaﬂabllzty of agri-

cultirral land dn the production area; and the .
possible effects of peultry production on the
© naturally occurring cycles of nitrogen and .

phosphicrus.
Why Begin with Watcr

Agricultural achvities, including — in some ar-

eas — mishandled or excessive poultry wastes,
are a -major source of nonpoint source poliu-
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ton, aithouah agﬂmlmm a:nd for— 1
. .estry . management are not the
" only: sources. Ciop’ production, § .
‘pastures, rangeland feedlots and |
' ~gther anbmal holding areas are ag- |

- ricultural sources of the U.S. wa-
- ters-‘assessed, 50 to 60 percent of
* the water guality problems in riv- |

waters in«more urbanized coastal .
areas are impaired from agricul-
tural sources. Bacteria, sedimenta-

Industrial
fication

ers and lakes and 34 percent of the _ Fertilizer

Ammnonia

Atmuspheric
nitrogen

Bilogical
fixatidn

Volatiization

T tion, and nutrients are the Ieadmo' P—
So# serabe

polldants.

i Properly managm Cmanute, |
1" controlling runoff, and. nutrient -
. management planning n-conjunc-
tion, ,'wi-ﬂ'a. land applications will
" reduce or eliminate much of the’
proposed source of pollution and.
contribute. 0 more productive .
. farming. Most nompoiftt sowrce
-pollution problems carl be con-
~ trolled if growers kmow how nu-
“ trients and soil interact and pla.n '
1 accordingly.
_Nitrogen, phcsph@rus ‘and po-
fassium move through cycies on a
* farm. As nitiénts, they go from
crops to animals {in feed) to > the soil |
(waste applications) and back
" again to other crops. I the cycle -
ho}ds everything works as it
- gheuld. But too many rutrents al.
ready in the seil or too miich waste

Crop residues

. Crop

i ‘uptake
Mingratization
Y/

Qrganic
mattat

Armaihan

immahilization

Nirification
\\ Beniyification
Nitrate ™
NOz

Funofl and
lateral surface fiow

o Durlace
water
Leaching

applied to the land can move. with

. Gimundwater

the soil " into. surface: .water ; Of -
through. the soil into groundwater
- untl their - presence in the water
. reaches unacceptable levels, that
" s, is suffident to unpa:r water

| qual!ty
Nm:ngen

nirogen is the most complex and hence the
.most- likely .to contribute to emrnonmental
| problems. Most of eartl's riitrogen exists as ni-
“trogen gas ik the atmosphere (see Fig. 1), It can

" ning or into ofganic forms by plants, such ds
soybeans aifalfa, or c}overs Natzogen can also

Of the three ma;or natrients in poultry waste,

“bé transformed into inorganic forms by light:.

Figure 1.—The nitrogen cycle. Source: Pennsylvania State University,
College of Agriculture. 1989. Groundwater and Agricuiture in
Permsylvania. Cm:ular 341 Reprinted with permission. '

be transformed into norganic forms (commer-

.- cial fertilizers) by energy intensive processes.

Most of the witrogen found in anirmal
wastes is organic mtmgen A smaller amount of
the nitrogen in litter is ammpnium, Organic ni-
trogen can be mineralized or convertéd by soil
bacteria into inorgadic nitrogen, the form in
which nitrogen is available o plants. Excessive
organic and amnoniam forms of nitrogen wili
be transformed in soil into nifrate nitrogen {that
is; into water scluble nitrogen). .

‘ 2 ENVIBONMENT, AL J‘MPAC?"S GF POULTRY WASTE

CARTP220132



Case 4:05-cv-00329-GKF-PJC Document 2505-5 Filed in USDC ND/OK on 08/20/2009

Page 36 of 45

¥
wnd
koumes
e
1 # ransformesions E
4 in soil protile < '

‘Removedby

Solable P

. «"W-P N

. ph— A i byl Limde WAL WA R WA L T Wb

Figﬁm 2—Abbreviated phosphorus cycle.

Losses of nitrogen regerdless of source
{e.g., manure, commercial fertilizer; or munici-

- pal biosolids) from the cropping system can oc-

cur a5 result of volahhzanon surface runoff;

and leaching. Surface runoff can move dis-
solved nitrogen {especially nitrate), ammonium.
“nitrogen attached to eroding soil particies, and

organic mtmgen contained in organic or plant
residues into streams and lakes. Nitrates also

move with the soil or leach through well- .

drained soils past the root zone into the
groundwater supply.

High levels of nifrate can be toxic to human

health, especially newborns. Nitrates reduce:’
the blood’s capacity to carry oxygen or cause .
\mternai suffocation, Scientists tell us that 'too

mwich nitrate can affect the weight, § feed conver- | -

sion, and performarce of poultry. Too much ni-

tmven in surface water makes the water less

producnve and may resuit in fish kills.

PhDSphoms

Poultry wistes also® »::onta.m significant amounts .-

of phosphoms {se¢ Fig. 2). Phosphorus, like ni-

., trogen, is essental for plant and animal growth . .
-and also contributes to entitonmental prob- |
lems: In fact, it seems to be the limiiting factor in’
 tha huge algae blooms-that make lakes unfit for .7}
swimming and ultimately deplete their oxygen’

supply, deadening the water and killing figh!
Phasphiorus has become a major cause of Water
quality degradanon .

Phosphorus exists i e:tther dxsfsolved or

~solid form. Dissolved phosphorus usually ex-

ists as orthophosphates, morgamc pelyphos-
phates, and- organic phosphorus in the soil.

. Phosphorus in’ the solid form s referred to as

particulate phosphorus and may be composed

of many. chemical forms. Particulate, phospha«'

Tus CoThES i four ciassmcahons

- v adsorbed phosphorus whlch attaches .

‘to'soil parbdes

ENWHONMENTM IMPACTS-GF POULTRY waASTE 3
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Tt

P 4 ergamc phosphorus, which is found -
© indead and hvmc matenais,

v preup:tate p‘masphorus w}ur:h ig

. mainly fertilizér that has reacted with
.. calciurm, alummr..m, and iron in the .

© soil; and :

© i, vanous 5011 miherais.”

Appmxxmate}y twa-ﬂ*urds of the total

plants) from solid fe:)rms and vice versa.’

Phosphom»laden ‘soil of dlssolved phos—

dissolved oxygen content in the water, Phos-
phorus-enriched waters contnbute to fish kills

) and. the premature, aging of the waterbody. In
| “the end ‘the beauty and use of the waters arese-
. r:ously cartailed, ‘Eyen’ reiahvely small soil

losses may result in sxgmﬁcant mxmen‘c ciepos:—

: i:xons in 'che water

Ccmtroﬂmv sozl erosion and proper iand

‘; apphcatu)n of phosphcrus—confanmg wastes
. will: greatly: -reduce the amount of phosphoras

i, water. WHile' not hormally a great concem,

. care !must also be taken to prevent soluble’
. phmsphorus from }eadung mto groundwater

‘ Apply:mD poultry waste ‘to ia.ud at rates
- b'ésed ort supplymg ‘the mtrogen needs of grain -

" 61 cereal “crops ‘can lead: to 2 phosphoms '
*‘buildup in the, soil. Flanting forage crops in ro-,
[ tation with. grain crops will help remove excess.

' phasphorus Mamtaxung soil pH at the recom-
" mended level is also.an ‘efféctive and economii-
el pracm:e for
| efficiency. Crops use phosphoms most effi-
| . clently when the:soil pH s between 6.0 and 7. {)

riaximizing . phosphorus

8011 phosphate levels dre an meﬂriant con-

1 sideration in calculating poultry litter applica-

tion rates. Land applications should be made

A onlv to soils that do not already contain exces-
1. -sive- phc;sphate ‘Jevels. An apalysis or fest
"should be conducted, on each waste source
: 'pncr to land apphcatxon to determine proper
-phosphorus apphcatmn rafes. ‘

v mmerai phosphorus, the phosphorus )

R phosphoms in scil is indrganic phosphorus; the
"t remaining one-third is orgartic. Both forms are
~involved in fransformations that release water-

“goluble phosphorus (which' can be used by

‘.phoms can move via runaff fhto rivers, lakes, |
- and streams, where it causes excessive plant
* and-algae growth, which in’turn depletes the

. Potassium
"Potassium in poultry waste is a soluble nutrient

equivalent to fertilizer potassmm It is imimedi-

“ately available to plants when it is appheci Po-

tassium is fairly mobile but does remain in the
soil to help supply plant needs, for example,
strong stems, resistance to disease, and the forr,

maton and'trqnsfer of starches, sugars, and
vils. Excessive amounts of potassium can in-
hibit or restrict the growth of some plants at

. certain stages of development. Smiall amounts
~of potassium may be leached to groundwates,

espeécially in sandy soils; howeves, potassium
or potash is usually not a threat to water qual-
ity or consxdereé a pollutant.

' Heavy Metals and Txace Elements

- Heavy metals and trace elements, such as cop-

per, selenium, nickel, ‘lead, and =zinc, are

. stronglv adsorbed to clay solls or complexed

{chelated) with soil organic matier, which re-
diices their potential for contammaimg
grotndwater, Flowever, excessive applications
of organic waste containing high amounts of

" heavy metals or trace elements can exceed the

adsorptive capacity of the soil and increase the -
poténtial for groundwater contamination. Ex-
cessive application of some heavy metals, for

examiple, copper cafi be toxic to plants whose

growth is needed to take up other nutnents

Surface water contamination is a potential
hazard if ponitry wastes are apphed to areas

: sub}ect o a high rate of runoff-or erosion.

* Salts ,
. Dissplved salts, mainly sodium, in high con-.

centrations interfere with plant growth and
seed germmat:on, and rnay.limit the choice of
plant species that can be successfully grown.
Poultry waste with low salt content and a High
carbori to nitrogen ratic.can improve soil watér

intzke, pem‘\eabxhty and structure.

' Using Litter Nutrients Wisely
- High nitrate levels in groundwater and high |

phosphorus levels in surface water may be an
indication that too miuch litter or fertilizer is be-
ing applied on tdo little land. Yet the fact that
poultry litter is high in nutrients is precisely its.

~ vzlue. The nutrients in this resource make it an

exceﬂent soil conditioner and fertilizer. Grow-
ers can maximnize the benefits of havmg this re-

4 -ENWHONMENTAI; fMPACTS OF-FOULTRY WASTE
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source and help protect their local water re-
sources from high nutrient levels by plarning

and operating an effective nutsient managev-'

mient system.

Apphcatmn practices will vary with the .

drea’s cropping practices, topography, and
other environmmental and economic conditions,

© Waste and soil testing are the sunpiest and‘

most imporfant aspects of rnutrient manage-

ment. They help farmners moniter the nytrient -

supply to guarante that it is adeauately LOT-
trolled to produce the best ¢&rop yields and
maintain water quality. When properly recy-
cled, nufrients are not wastes but opportunities
to improve the ovérall fannmg operatlon
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granted to producers, growers, anc- associations serving the poultry industry to reproduce this material for
further distribution. The Poultry Water Quality Censortium is a cooperative effort Of industry and
government fo identify and adopt prudent uses of pouitry by-products that wsﬂ preserve the quaiity of water
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by-product of the poul-
try mdustry 1t is, for example; a nabral soil

. amendment — a source of nutrients and or-
ganic matter that can increase soil filth and fer-
slity: If it is mishandled, it is also a° potential

" pollutant of surface and groundwater.
. Developments within the poultry industry

and increasing restrictions or regulations ¢n the .

disposal of poultry waste have significantly al-
tered the industry’s attitudes about this im-
menge resource. Broiler operations alone
produced over 15.2 billion pounds; of litter in

1996, and because producton is concentrated.

in very small geographlc ayeas, waste manage-
merit planning is extremiely unportant
Historically, poultty’ growers appheci pcuL

try waste to their farms ‘as much fo dispose of
the material as to use it for fertilizer. Difficulties

with this practice increase with the supply for'

several feasons:

¥ Less cropland is farmed than'20 years ago, .

and ‘more poultry operations exist than in
the past.

A Tvpzcaﬁy more nutrients are brought onto _

the farm it the form of feed thamn leaves the
farm in the form of meat or eggs. The na-
trients left on the farm are in the uranuze
and bird mortahtles .

¥ Other resources (wastewater, composted
residential waste, and shudge} are also be-

ing used for land applications, which in- -

creases competition for the remmmng
croplands and pastures.

- ¥ We know now that valuable nutrients «--

nitrogen, phospherus, and potassium —
are squandered and waler resources are
threatened if land applications of waste are
" pvérdone or Imsapphed

CONFIDENTIAL

Boultry litter is a valuable

v Reguianons rega.rdmg waste manaaement

are now enforced by many states.

Ticreasingly; concern for water fuality has
become @ major catalyst for the upsurge of in-
terest in new approaches {6 land application.
Today’s growers are finding that they can rio
longer afford to dismiss the benefits of poultry
waste plarming, w

and 1ower costs,

Plan Components

The waste mrianagement systerh must provide

for the collection, storage, and final distributien

{use’ of manure and dead birds in an environ: . -
mentally safe way. State laws generally do not

permit direct discharges eof animal waste into

. watet, and many states require permits for con-

fined animal operations beyond a Certain size.

Soil and water quality: consideratioris are the
key to choosing among types of waste manage-

ment systems (for example, whether to install a
dry or liquid syste_m) .
Componems will depénd on- the Dpera—

tion’s size, operatirig plan and the producer’s

access to techriical expertise. For.example, one
facility may have an incinerator for handling
dead birds; another may have an incinerator

and a composting facility.
~ Components of waste managément sys-
tems m{:luée, but are not limited to; the feilow— .

ing:
' v composting facilities;
¥ debris basing;

w dikes, diversions, and fericing;

© v filter strips and grassed waterways; -

. v transportation and other heavy use
‘area protections and eqiipment;

which ‘include increases in .
farm product\on, environmental protectmn,.
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e’ Dzt
ird {g)
ingingratos disposal

Compostes -

) Figu;e :L'.——Re'_presenta’ti\ve comyéhenté' of a poultry waste management systém.

- ¥ irrigation schedules and equipmernt; | The relationship among these components
Lo S o is shown in Figure 1. Note that the drawing
¥ nutr 1e{1t.magagemez}t;pla_rmmg, ‘ contains 4 broiler house and several examples
. =m‘clyuc‘[img soil and manure testing of caged layer houses. Figure 2 shows the six
progedumesy . ot oL © . stagesof animal waste management.
v pond sealings or linings; '
o .1 -wsubsurface or surface drains, or both; An Jﬁztegrated Approach ~
o - . and 'r Traditionally, poultry growers have efficiently
S , AR disposed of litter as soon as possible by spread-
v waste storage ponds, other storage ing thie fmanure or litter on eroplands or pas-
: stnuctures; and treatment lagoons. ©~ ture. Now growers must begin their waste

2 PLANNING FOULTRY WASTE MANAGEMENT
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'P{miuctinn}

-
Collection

b :
! Storage i Transfer E::jfréat}nmt

M,
“Utiizatign |

U Fora specillc ayater Thiess funcions muy be sombined, :
repested, slifhinatad, or arrenged nenecessery.

Figure 2.—Steps in an animal waste management
planning systém. .

management inside’ the poultry house. Along
with the objectives of flock health, prodiction,
arid odor contiol, today’s waske manageinent
planning must also protect water quality and
contribute o a profitable farm operation. Inte-
grating these broad.objectives requires growers
to develop other options in addition to land ap-
plication. ~ ' , ‘
‘ Thus, to be profitable and fo protect Sur
natiral resources — aix, soil, water, plants, and
animals — poultry growers must plan their
waste management practices caxefully. They'
must bage application rates and timing on soil
test results and crop removal needs along with

an analysis or estimate of the nutrients con-

tained in the manure or litter.

| Poulfry waste management planning be-
gins before actual production and may have as
mary as six steps or functions (Fig. 2). The first
step 15 to understand the waste management
process. What are these wastes? Fow rauch

does a particular operation producg on an an- "
nuat basis? Where or how can these wastes be

used? The second step, once the guantity and
quality of the wastes have been determiried, is
to put effident collection methods in place.
. The third and fourth steps are to have ade-
" quate storage facilizies and the ability to trans-
fer or move the waste from the point of
" collection to the appropriate point of use. In

some cases, z fifth step is included to determine’
whether biclogical, physical, or chemical reat-

ment of the wastes is needed o reduce the po-

tential for pollution or to prepare the wastes for

final use. -

" The sixth and final step in the waste man- .

agement plan is to use the wastes'— normally;
for land application as a fertilizer. and soil m-
provement or as a feed ingredient — in accord-
ance -with the nuirient management plan.

Growers will usually have identified sufficient |

land on which te apply the waste before pro-
duction begins. If enough land dodes not exist,

. other uses must be assigned or-additional lands |
located for disposal. o

The Benefits of Blutriént'

Management , .
Nuftrient management actually begins when. |

the peultry waste process has proceeded from
coliection and conservation to the actual use of
these products for land applications or energy
and feed production. Nutrient management

‘planning matches the nutridonal requirements -

of the 'sq'ijs, crops, or other Yiving things with
the nutrients available in the manure or litter,

theteby' preventing natrient imbalances, health . -

risks, and surface and groundwater contamina-
tion. - | o
Nutrient value is based on the ritrogén,
phosphorus; and potassiom content of poultry
waste, This value ¢an be enhanced by matching

the nutrients available in the resource with the,

nutrients needed in the application. This plan:
ning also reduces disposal and handling costs.
Nirfrient management planhing makes it possi-
ble to use poultry manure o replace commer-

" cial fertilizers or at.least to reduce their use —
' thereby reducing some costs of crof produc- -

tion. Nutrient management also minimizes the
potential harmfol effects that overapplication
can have on the environment.

An essential goal of nugrienf management

s to make sure that any poultry waste, espe-

cially manure or litter, is used safely and effec-
gvely. Nuirient management is, in fact, the key
to using this waste as a. beneficial by-product.
To obtain maximum benefit and prevent possi-
ble contarnination of surfacé and groundwater,
the following mariagement principles and prac-
tices can be applied: ) :

v Develop and apply @ Resource Manage-
ment System, an Animal Waste Manage-

| PLANNING POULTRY WASTE MANAGEMENT
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rhent Systern, a Nutrient Management
Plan, or similar program, Assistance is
" available from the local offices of the U.S.
_ Department of Agriculture’s Natural Re-
" sources- Conservation Service, the Coop-

-erative. State  Research, Extension, and,

Educamon Servxce state departments of ag-
mcui’mre, or'sofl and water conservatmn
distrlcm

. ¥ Find -out if your:state uses nitrogen as a ba-

sis for Jand application reguirements. If -

not, is- phosphoms a concern. in your: ~area?

¥ A.nalyze pouitry waste. regularly to moni-
“tor major nutrients’ and pH levels. Proper
~soil pH will help maximize crop yvields, in-

| Crease nutrient use,-and promote decom-

posmon of orgamc matter,

v Apply only as muc‘n fertilizer (nutrlents) as
* the  crop can use.

v Cahbrafe eqmpment and appiv waste uni-
formly '

- _V Incorporatez pozﬂtry waste into.the soil if
‘possible to zeduce runoff, volatlization, -

“and odor problems

v Do not spread poultry waste on soils that
" are frozen or subject to ﬂoodmg, erosmn,
or rap;d runoff prierto crop nse.

LW Spraad pou}m wasts . during s
", ! growing sesons or es scheduled for maxi-

T mumh piant uptake and to mm;mwe runoff
. and Eead:ung :

¥ Use yroper storage methods prior to land
. apphcatlon

v Mamtam 2 Vegetatxve buffer zone 2 between
the field *of application and’ adjacent
' Streams, z:nonds, lakes, sinkholes, and wells.

" ¥ Follow. a_pproved consery, ation practtces in

call £ elds

¥ Be consﬁerate of ne:chbors and minimize
conflicts wher transporhng or land apply-
mv poulfry wasie.

Traxmng, techmcal assistance, and in some
cases, financial aid are available to help grow-
ers and crop farmers identify problems and de-

- velop solutions fer using pouliry wiste in their

spedific

specific regions, The Natural Resources Conser-
vation Service and Cooperative Extension Serv-
ice  have developed work sheets for animal
waste management systems that help growers
estimate producton, obtzin soll and manure
analyses, and make econorical and practical
use of the organic resources generated on the

farmi: These agencies and others can help grow-

ers design facﬂmes and develop overdll re-
source management plans.
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Other pages in this handbeck: contain mare detailed information on these suibjects. Permigsion is hereby
granted fo producers, growers, and associations serving the poultry industry 1o reproduce this material for
further distribuion, The Poultry Water Quality Gonsortium is a cooperative effort of industry and.
government 1o identify and adopt prudent uses of pouliry by-products that will preserve the quality of water
for everyone. _ PWM /2. 8/58

) POULTRY WATER QUALITY CONSDORTIUM L
§100 Building, Suite 4360 » 5720 Uptain Road « Chattanodga, TN 37411
. Tel: 423 655-5470 » Fax: 423 B55-6607 :

PLANNING POULTRY WASTE MANAGEMENT &

CONFIDENTIAL CARTP220141



Case 4:05-cv-00329-GKF-PJC  Document 2505-5 Filed in USDC ND/OK on 08/20/2009 Page 45 of 45

. POULTRY WATER QLFAL!TY CONSORTIUM
6100 Bujiding, Suite 4300
T ET20 Uptain Road
Chattanionga, TN 37411
Tel: 423 855-6470
. Fax; 423 8556607

CONFIDENTIAL CARTP220142



